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Can Strawberries be Harvested Mechanically?
Abstract
Mechanizing the strawberry harvest presents a unique challenge because in commercial varieties the fruit
develops close to the ground, multiple harvests are required, and the berries are easily bruised. But yet, this
popular fruit could soon be priced out of the market if this mechanization challenge is not met!
Disciplines
Agriculture | Bioresource and Agricultural Engineering
Comments
This article is published as Buchele, W. F., and E. L. Denisen. "Can strawberries be harvested mechanically?"
Agricultural Engineering 49, no. 8 (1968): 456. Posted with permission.
This article is available at Iowa State University Digital Repository: https://lib.dr.iastate.edu/abe_eng_pubs/993
Can STRAWBERRIES 
Be Harvested Mechanically? 
Can the automatic picking oper-
ation be done for less than the 
cost of handpicking - without ex-
cessive fruit loss or damage? 
Wesley F. Buchele E. L. Denisen 
Member ASAE 
MECHANIZING the strawberry harvest presents a unique challenge because in commercial varieties 
the fruit develops close to the ground, multiple 
harvests are required, and the berries are easily bruised. But 
yet, this popular fruit could soon be priced out of the 
market if this mechanization challenge is not met! 
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Wesley F. Buchele is a p rofessor in the 
Agricultu ra l Eng ineeri ng depa rtment and E. 
L. De nisen heads the Horticultu ra l depa rt-
ment at Iowa State University, Ames. 
Th is is a conde nsation . Copies of the com-
plete paper may be obta ined by ordering 
Report No. H-620 from ASAE, 420 Ma in 
Street, St. Joseph, Mich. 49085. Cost is 50¢ 
each (o r ASAE Me mber O rder Form). 
Fig. l Stone scoop tines a re lifted through strawberry foila ge 
to illustrate technique for mechanically harvesting strawberries 
Because a one-crop harvest is theoretically the most 
practical for mechanical harvesting, a program for selecting 
varieties with concentrated ripening was begun first. About 
30 varieties were compared and any variety with over 50 
percent of its crop ripening at one time was tested further. 
The breeding program for concentrated ripening then be-
gan in earnest. Crosses were made between varieties that 
appeared to produce most of their flower clusters and to 
ripen their fruit within the shortest period. When the 
seedlings of this breeding program were fruited in th ~ 
field, they were further selected for concentrated ripenin~. 
Based on this continuing analysis of concentrated ripen-
ing, high yield, and low bruising, S11recrop is an outstand-
ing variety for machine harvesting. Everbearing varieties 
that concentrate their harvest with seasonal peaks also offer 
good possibilities. L11scio11s Red has shown good prelimi-
nary results. 
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The Berry Picker 
In the harvesting technique chosen for further study, 
picking forks with tines curving upward were forced 
through the plants, with the berries yielding when their 
pedicels broke or their calyxes pulled free. In the original 
machine, 16 picking fo rks were carried between continuous 
roller chains by a set of bearings (Fig. 1). A cam follower 
arm at one end of the picking forks operated in a contin-
uous cam to maintain the forks in this sequence: picking, 
elevating, dumping, and dormant. The round tines were 
approximately 10 in. long, 0.25 in. in diameter, and spaced 
0.625 in. apart. 
The movement of the forks was synchronized approxi-
mately with the forward movement of the machine; thus 
the total movement of each fork through the bed was 
limited to the length of its tines. As the fork then was lifted 
from the bed, the tips of the tines were raised above the 
fork axis to hold the berries. Any berries not yet detached 
from the plants were also freed by the upward movement 
of the fork. 
About 3 ft above ground the fork was tipped down-
ward to deposit its load in a box or elevator. Any berries, 
leaves or trash sti ll clinging to the tines were removed by 
a stripper with tines similar to those on the picking forks. 
In early tests we established that removing the leaves 
from the beds before picking faci litated the picking opera-
tion by lowering the number of leaves picked with the 
berries. While a preliminary mowing of the plants also 
detached a small percent of the crop, it reduced bruising 
of the berries later harvested because the leaves captured 
with the berries tended to force the berries between the 
tines. 
The harvester's performance proved best when the beds 
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Fig. 2 Pilot model of strawberry harvester 
mounted on a Ford tractor and operated 
from power take-off 
were leveled with a rotary hoe before the plants bloomed. 
The ridges that develop in the matted-row system also were 
leveled with a rake. A 41/i-ft row spacing was used . 
A fine mulch also facilitated the harvesting process -
finely ground corncob was used . Coarse, long-stem mulches 
merely added to the trash collected with the crop. 
Later machine refinements included the addition of ad-
justable height and depth control to the picking mechanism. 
In early tests without depth control, the tines caught in the 
uneven ground and frequently uprooted plants . This often 
caused failure of the cam crank arm or shearing of a pin. 
The first harvester was attached to a three-point hitch 
tractor and was PTO-operated. The harvester was later re-
designed to be self-propelled and the picking mechanism 
was operated by hydraulic power. 
In the second season of field trials a technique was de-
veloped in which the machine was backed down the rows 
during the picking operation, and the plants were double 
raked by the tines (Fig. 2). Cleaner picking and less drop-
ping of berries resulted. 
In mechanized strawberry harvesting, the first portion 
of the crop is sacrificed to pick the maximum number of 
berries during a single harvest. Yield loss is estimated at 
about 2 5 percent. Since the "king" (primary) berries are 
usually the premium berries and there is danger of losing 
them either through damage during mechanical picking 
or spoilage because of late harvest, growers may want to 
continue to hand-harvest these. 
Machine harvesting yields ripe unbruised berries plus 
ripe bruised, spoiled, and green berries. Ripe bruised berries 
can be capped immediately by machine and processed with 
little or no spoilage. Fungicides and anti-fungals can also 
reduce spoilage. • • 
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